Epithelial ovarian cancer is one of the most lethal gynecologic cancers and the fifth most frequent cause of female cancer deaths in the United States. Despite dramatic treatment successes in other cancers through the use of molecular agents targeted against genetically defined events driving cancer development and progression, very few insights into epithelial ovarian cancer have been translated from the laboratory to the clinic. If advances are to be made in the early diagnosis, prevention, and treatment of this disease, it will be critical to characterize the common and private (personalized) genetic defects underlying the development and spread of epithelial ovarian cancer. The tumor suppressor Kruppel-like factor 6 and its alternatively spliced, oncogenic isoform, Kruppel-like factor 6 splice variant 1, are members of the Kruppel-like zinc finger transcription factor family of proteins, which have diverse roles in cellular differentiation, development, proliferation, growth-related signal transduction, and apoptosis. Inactivation of Kruppel-like factor 6 and overexpression of Kruppel-like factor 6 splice variant 1 have been associated with the progression of a number of human cancers and even with patient survival. This article summarizes our recent findings demonstrating that a majority of epithelial ovarian cancer tumors have Kruppel-like factor 6 allelic loss and decreased expression coupled with increased expression of Kruppel-like factor 6 splice variant 1. The targeted reduction of Kruppel-like factor 6 in ovarian cancer cell lines results in marked increases in cell proliferation, invasion, tumor growth, angiogenesis, and intraperitoneal dissemination in vivo. In contrast, the inhibition of Kruppel-like factor 6 splice variant 1 decreases cellular proliferation, invasion, angiogenesis, and tumorigenicity; this provides the rationale for its potential therapeutic application. These results and our recent demonstration that the inhibition of Kruppel-like factor 6 splice variant 1 can dramatically prolong survival in a preclinical mouse model of ovarian cancer are reviewed and discussed.
genetically defined, specific alterations driving cancer development and progression, very few insights into EOC have been translated from the laboratory to the clinic, and overall mortality rates remain dismal. If advances are to be made in the early diagnosis, prevention, and treatment of this disease, it will be critical to characterize the genetic defects underlying the development and spread of ovarian cancer. Such an approach will lead to the identification of biomarkers allowing both earlier detection and the development of personalized therapeutics.
The tumor suppressor Kruppel-like factor 6 (KLF6) and its alternatively spliced, oncogenic isoform, Kruppel-like factor 6 splice variant 1 (KLF6-SV1), are members of the Kruppellike zinc finger transcription factor family of proteins, which have diverse roles in the regulation of cellular differentiation, development, proliferation, growth-related signal transduction, and apoptosis. 2, 3 KLF6 inactivation and KLF6-SV1 overexpression have been associated not only with the progression of a number of human cancers but more importantly with patient survival. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] This article summarizes our recent findings demonstrating that a majority of EOC tumors have KLF6 allelic loss and decreased expression coupled with increased expression of KLF6-SV1. The targeted reduction of KLF6 in ovarian cancer cell lines results in marked increases in cell proliferation, invasion, tumor growth, angiogenesis, and intraperitoneal dissemination in vivo. In contrast, KLF6-SV1 inhibition decreases cellular proliferation, invasion, angiogenesis, and tumorigenicity; this highlights its potential therapeutic application. These results are reviewed, and the possibility of therapeutically targeting KLF6-SV1 for the treatment of EOC is discussed.
FRAMEWORK OF GENE DISCOVERY IN EPITHELIAL OVARIAN CANCER
As with many other cancers, altered expression and mutations in proto-oncogenes, tumor suppressor genes, and DNA repair genes are believed to be critical to the initiation, progression, and spread of ovarian cancer. In general, ovarian cancers are known to undergo complex cytogenetic aberrations and are often aneuploid. 20, 21 Although numerous studies have attempted to correlate and systematize these long-known cytogenetic findings, the genes that are the targets of these relatively common alterations have not been identified or proven to be bona fide ovarian cancer genes.
One of the main theoretical arguments for this lack of success in gene identification has centered on the fact that past technologies lacked the necessary resolution to identify these genes. Therefore, a number of more recent studies have turned to high-density single nucleotide polymorphism arrays to identify areas of genomic copy number changes. For example, a recent study using a 500,000 element array, with an average intermarker distance of 2500 bp, identified not only large-scale genomic copy number changes but also several hundred small regions of alterations of less than 500 kb. 22 These gains and losses would not have been detected by more traditional low-resolution techniques, including cytogenetics, bacterial artificial chromosome array comparative genomic hybridization, microsatellite mapping, and even the earlier versions of single nucleotide polymorphism-based arrays. Importantly, the regions harbored within the small gains and losses identified in this most recent study contain a number of known cancer genes, including fibroblast growth factor receptor 1 and retinoblastoma 1, and this immediately elevates them to candidate status. 22 A parallel genome-wide approach has used gene expression profiling to capture the global view of transcriptional changes in ovarian cancer. 23, 24 These studies have primarily focused on defining gene signatures as predictors of clinical outcome [25] [26] [27] [28] [29] or chemotherapy response. [30] [31] [32] [33] Although this offers great promise for future individualized treatment options, validation of the identified signatures in additional sample sets will be required.
Given the technological, cost, and sample set limitations inherent in these global mechanistic studies, an alternative approach has focused on characterizing the genetic mutations and pathways altered in hereditary forms of ovarian cancer. It is estimated that approximately 10% of ovarian carcinomas occur in women with a familial predisposition to this cancer. 34 Two major syndromes are recognized. The first, hereditary breast-ovarian cancer syndrome (and a possible variant, site-specific ovarian cancer), is associated with mutations in breast cancer gene 1 (BRCA1) and breast cancer gene 2 (BRCA2). Estimated lifetime risk ranges from 16% to 60% in women who are carriers for BRCA1 mutations, whereas BRCA2 mutation carriers have estimated risk ranges of 16% to 27%. [35] [36] [37] The second is hereditary nonpolyposis colorectal cancer (Lynch syndrome II), which is characterized by a predisposition to colorectal, endometrial, and ovarian cancers and is associated with mutations in the genes encoding mismatch repair enzymes. 38 Unfortunately, the identification of these genes has not yielded great insight into the genetic basis of sporadic cases of EOC, which represent the overwhelming majority of women. BRCA1 and BRCA2 mutations account for approximately 10% of unselected cases. Mutations in the mismatch repair genes account for approximately 2% of cases. The importance, however, of defining the existence of a hereditary predisposition cannot be overstated because this may allow for gynecologic cancer surveillance for those at risk and lead to the optimal therapeutic strategy for those women in whom EOC develops. A number of investigators have provided suggestive evidence for the benefit of prophylactic oophorectomy in females with germline mutations of these genes. [39] [40] [41] [42] A number of caveats do exist and include findings from a recent study that controlled for the type of chemotherapy used, lead-time biases, and mean age at diagnosis; it demonstrated that BRCA-positive patients have a more favorable clinical outcome than nonhereditary EOC patients. 43 A third approach to identifying tumor suppressor genes and oncogenes is the candidate gene approach. The candidate gene approach, which selects individual genes for further analysis on the basis of either their function in relevant biological pathways or their known role in other cancers, has yielded an ever increasing number of genes implicated in sporadic ovarian cancer. The caveat in these studies is that the identified genes have risk-associated genetic effects that are relatively small. Apart from providing this increasing list of candidates for future study, these molecular studies have provided evidence that each ovarian tumor subtype has a distinct set of genetic alterations. 44 For example, mutations in tumor protein 53, v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog, and v-raf murine sarcoma viral oncogene homolog B1 have been reported in serous tumors, whereas endometrioid cancers have been associated with mutations in cadherin-associated protein beta 1 (β-catenin) and protein tyrosine phosphatase. 44 These findings indirectly emphasize the fact that substantial molecular heterogeneity exists between the different cancer subtypes.
Using the framework of candidate gene analysis, we recently investigated the role of KLF6 and the alternatively spliced isoform KLF6-SV1 in EOC. As detailed in this article, our results suggest that the altered expression of these 2 genes is both frequent and critical to EOC development and progression.
KRUPPEL-LIKE FACTOR 6 AND KRUPPEL-LIKE FACTOR 6 SPLICE VARIANT 1 IN HUMAN CANCERS
The tumor suppressor KLF6 is a member of the Kruppel-like zinc finger transcription factor family of proteins, which are involved in regulating differentiation, development, cellular proliferation, growth-related signal transduction, and apoptosis. 2,3 KLF6 was originally cloned and independently isolated by 3 different groups in different tissues: hepatic mesenchymal stellate cells, 45 placental cells, 46 and peripheral blood lymphocytes from a Bcell chronic lymphocytic leukemia patient. 47 Although its physiological role was unknown, the group at Mount Sinai led by Scott Friedman was the first to demonstrate KLF6's role as a tumor suppressor. 4 Since then, KLF6 inactivation has been implicated in a number of human cancers, including colorectal, 6 non-small cell lung, 7 gastric, 8 astrocytic glioma, 9,10 nasopharyngeal, 11 and hepatocellular carcinomas. [12] [13] [14] Beyond its role as a tumor suppressor gene, KLF6 has also established a novel paradigm in cancer genetics. We recently demonstrated in one of the largest multi-institutional association studies of prostate cancer that the presence of a germline single nucleotide polymorphism in the KLF6 gene is associated with an increased lifetime prostate cancer risk by increasing the expression of an alternatively spliced, biologically active KLF6 cytoplasmic isoform, KLF6-SV1. 16 KLF6-SV1 is generated by alternative 5′-splice site selection and, because of an out-of-frame splicing event, retains only the N-terminal activation domain of KLF6 but replaces the terminal DNA-binding zinc fingers with a novel 21 amino acid carboxy domain. 16 Intriguingly, although KLF6-SV1 expression is present in both normal and cancerous tissues, the expression of this isoform is significantly upregulated in multiple cancers, including prostate cancer, glioblastoma, and lung cancer. 10, 18, 19 Moreover, its activity directly opposes KLF6's tumor-suppressive effects on cell proliferation, colony formation, invasion, and in vivo tumor growth. 48 Expression levels of KLF6-SV1 have now been shown to have a prognostic association with lung 18 and prostate 19 cancers. In prostate cancer, increased expression levels of KLF6-SV1 at the time of prostatectomy were associated with a >4-year survival difference in men. Patients with high levels of KLF6-SV1 expression had a median survival of approximately 30 months versus 80 months in patients with low KLF6-SV1 expression. 19 In lung cancer, increased KLF6-SV1 expression levels were associated with a 6.5-year difference in median survival between patients in the lowest and highest tertiles. 18 Taken together, these results suggest not only that KLF6 loss and KLF6-SV1 overexpression occur in human cancer but also that this dysregulation may be predictive of the stage, long-term outcome, and survival in different cancers.
KRUPPEL-LIKE FACTOR 6 AND KRUPPEL-LIKE FACTOR 6 SPLICE VARIANT 1 IN EPITHELIAL OVARIAN CANCER
Given these findings, we first began exploring the role of KLF6 and KLF6-SV1 in EOC by determining the frequency of gene loss and then the expression levels of KLF6 and KLF6-SV1 in human tumors. 49 A total of 68 paired EOC tumor/normal samples were assayed, and allelic loss was present in 70% of serous carcinomas (32/46), the most common histology. In addition, as expected because of the different genetic backgrounds of the various histological subtypes discussed previously, the loss of heterozygosity pattern was subtypespecific (Table 1 ). KLF6 loss of heterozygosity was also significantly correlated with the tumor stage (P < 0.025) and grade (P < 0.05), which are determinants of patient survival. As shown in Figure 1 , these allelic losses were associated with markedly decreased expression levels of KLF6. Interestingly, in contrast to a number of other cancer types, no KLF6 DNA sequence mutations were detected, and this suggests that changes in KLF6 expression levels are more important in EOC than somatic mutation.
Given that EOC is believed to arise from ovarian surface epithelial cells, we also compared the level of KLF6 expression in these cells to EOC. KLF6 expression was decreased in most high-grade ovarian cancers. Specifically, KLF6 expression in a set of 10 ovarian surface epithelial cells was compared with its expression across 76 stage III EOC samples by Affymetrix GeneChip analysis. As shown in Figure 2 , KLF6 expression was decreased in 62 (82%) tumor samples in comparison with ovarian surface epithelial cells, and the overall decrease was approximately 2-fold (P < 0.05). Taken together, these findings are consistent with KLF6's role as an EOC tumor suppressor.
We next explored whether KLF6-SV1 was also expressed in ovarian tissue and whether KLF6 alternative splicing was dysregulated in EOC. RNA from 33 tumors and a panel of 5 normal ovarian tissue samples was analyzed by quantitative reverse-transcript polymerase chain reaction using isoform-specific primers. All tumors except 1 (32/33, 97%) expressed KLF6-SV1. Strikingly, KLF6-SV1 expression was increased nearly 5-fold on average (P < 0.001) in the EOC samples (Figure 3 , top panel) with respect to normal tissue. In addition, KLF6-SV1 was up-regulated approximately 2-fold in poorly differentiated grade III tumors in comparison with well to moderately differentiated grade I or II tumors (P < 0.01; Figure  3 , lower panel). Increased KLF6-SV1 expression was particularly notable in view of the corresponding overall decrease in wild-type KLF6 expression.
EFFECTS OF KRUPPEL-LIKE FACTOR 6 AND KRUPPEL-LIKE FACTOR 6 SPLICE VARIANT 1 INHIBITION Clinically Relevant Cancer Cell Phenotypes
Because our data suggested that increased KLF6-SV1 expression was present in virtually all serous EOC, we then decided to directly explore the biological role of KLF6-SV1 as it relates to proliferation and invasion/metastasis. 49 We used small interfering RNA (siRNA), which we previously demonstrated to be highly specific, 48 to down-regulate KLF6-SV1 expression. Stable ovarian cancer (SKOV-3) cell lines were generated with pSUPER small interfering luciferase (si-luc; a control), pSUPER small interfering Kruppel-like factor 6 (si-KLF6), and pSUPER small interfering splice variant 1 (si-SV1). In these polyclonal pools, KLF6 was reduced approximately 60% and KLF6-SV1 was reduced approximately 75% on protein and RNA levels. Cellular proliferation differences between these siRNA stable cell lines were then measured. In the si-KLF6-expressing cell line, proliferation was increased approximately 2-fold (P < 0.001). Conversely, the targeted reduction of KLF6-SV1 resulted in a 25% reduction in proliferation (P < 0.01). We next tested the effects of KLF6-SV1 inhibition on invasive capacity. Although targeted KLF6 reduction resulted in a 2.5-fold increase (P < 0.001) in cellular invasion, KLF6-SV1 inhibition decreased invasion by approximately 60% (P < 0.001; Figure 4 ).
We next directly examined the role of KLF6 and KLF6-SV1 in tumor growth in vivo. Stable SKOV-3 cell lines expressing si-luc, si-KLF6, or si-SV1 were subcutaneously injected into nude mice, which were monitored weekly for tumor growth and then sacrificed at the end of 6 weeks. Most conspicuously, all mice transplanted with si-SV1 cells (n = 5 mice) failed to form persistent tumors. The small tumors that initially developed regressed after 3 weeks. In contrast, reduction of the tumor suppressor KLF6 doubled the tumor growth rate and mass ( Figure 4 ).
The extension of these experiments to define more long-term effects also demonstrated that decreased KLF6, which may occur through a dominant-negative interaction with KLF6-SV1, results in increased intraperitoneal dissemination in vivo. Specifically, the role of KLF6 in EOC progression was examined in an in vivo ovarian cancer mouse model that recapitulates advanced-stage disease with intraperitoneal carcinomatosis and ascites production. The SKOV-3 si-luc or si-KLF6 cell lines were injected into the peritoneal cavity of BALB/c nu/nu mice, and tumor growth was followed by weekly measurements of abdominal circumferences.
All si-KLF6 mice developed pronounced abdominal swelling from ascites accumulation and intraperi-toneal carcinomatosis 6 weeks after tumor cell inoculation, at which point animals from both groups were euthanized, and the tumor burdens were assessed. In the si-KLF6 mice, tumors were present on the peritoneal, intestinal, and diaphragmatic surfaces ( Figure  5 ; arrows). The average ascites volume in the si-KLF6 group was 600 uL, with an average vascular endothelial growth factor (VEGF) concentration of 870 pg/mL. In marked contrast, no overt metastatic tumors or ascitic fluid collections were observed in the matched si-luc control mice at the same experimental time point.
E-Cadherin Expression
In contrast to well-differentiated ovarian tumors, E-cadherin expression has been shown to be reduced during ovarian tumor progression and metastasis. 50, 51 As shown in Figure 6 , the inhibition of KLF6 and the inhibition of KLF6-SV1 have opposite and markedly powerful effects on E-cadherin expression. Although the inhibition of KLF6 decreases E-cadherin by more than half, KLF6-SV1 inhibition increases levels approximately 5-fold. To determine whether E-cadherin is a direct transcriptional target of KLF6, we generated a series of Ecadherin promoter deletion constructs. The sequential deletion of all 4 binding elements within a site having a GGGCGG nucleotide sequence (GC-box) revealed that the −150 and −117 motifs were necessary and sufficient for full KLF6-mediated activation. 52 To establish a direct interaction between KLF6 and the native E-cadherin promoter in vivo, chromatin immunoprecipitation analysis was also performed. The KLF6 protein occupies the GC-box elements identified in vitro. Therefore, the differences in cellular invasion and proliferation observed in the stable SKOV3 cell lines discussed previously may be due to these KLF6-mediated alterations in E-cadherin.
Vascular Endothelial Growth Factor Expression
The second candidate target that we analyzed was VEGF. Given the striking effects of targeted KLF6 and KLF6-SV1 inhibition on in vivo tumor growth, we examined the effects of their inhibition on the expression of VEGF, a critical regulator of angiogenesis and EOC tumor development. 49 Differences in all 4 transcripts encoding monomeric VEGF, excluding isoform 121, were examined by quantitative reverse-transcript polymerase chain reaction. Inhibition of KLF6-SV1 decreased the secretion of VEGF by approximately 50% (as detected in messenger RNA and protein levels by both Western blotting and enzymelinked immunosorbent assay) in stable SKOV-3 cell lines in culture. In contrast, KLF6 inhibition led to increased VEGF expression and secretion.
These effects in cultured cells were also sustained in vivo and were associated with tumor growth differences in the mouse xenograft model. There was a significant increase in both VEGF messenger RNA (P < 0.001) and protein levels in the si-KLF6-derived tumors. On average, these tumors expressed approximately 15-fold higher VEGF concentrations as measured by enzyme-linked immunosorbent assay.
FUTURE DIRECTIONS: KRUPPEL-LIKE FACTOR 6 SPLICE VARIANT 1 IS A NOVEL THERAPEUTIC TARGET
Ovarian cancer is one of the leading causes of death from gynecologic malignancy, with more than 190,000 new cases each year worldwide. Most patients present with advancedstage disease, in which the tumor has disseminated/metastasized within the peritoneum, and the cornerstone of treatment is surgical debulking and platinum-based chemotherapy. Although initially responsive to cisplatin, the majority of women will eventually succumb to recurrence and chemoresistance, including 50% of women who have no evidence of disease after primary therapy. Because ovarian cancer recurrences are primarily confined within the peritoneum, from a treatment perspective, the disease can be considered a compartmentalized disease. In fact, the intraperitoneal administration of chemotherapy was first proposed 30 years ago, 53 and currently used agents, when given via the intraperitoneal route, have been shown to have distinct pharmacokinetic advantages, including higher concentrations and longer half-lives. 54 Most importantly, numerous studies have suggested that intraperitoneal dosing results in increased patient survival. 54 Our studies demonstrating overexpression of KLF6-SV1 in EOC and the effect of KLF6-SV1 inhibition on a number of critical tumor phenotypes have led us to propose that KLF6-SV1 represents a novel therapeutic target in ovarian cancer. Of particular note with respect to potential therapeutic targeting are our studies demonstrating not only that overexpression of KLF6-SV1 is associated with decreased survival and metastatic spread of certain cancers but also that siRNA-mediated inhibition of KLF6-SV1 has such dramatic effects on tumor behavior in vitro and in vivo. 19, 48, 49 Thus, the intraperitoneal delivery of an agent, possibly siRNA-based, to inhibit KLF6-SV1 activity would represent a novel paradigm in targeted ovarian cancer treatment. Because platinum-based chemotherapeutics are a first-line treatment for ovarian cancer, it is particularly notable that KLF6 down-regulation has also been associated with cisplatin resistance in an ovarian cancer cell line. 55 On the basis of these findings and this rationale, we examined the therapeutic efficacy of an intraperitoneally delivered, next-generation chemically modified siRNA molecule targeting KLF6-SV1. 56 SKOV3 ovarian cancer cells, which were stably transfected with a luciferase expression vector, were injected into the peritoneum of mice, and the growth and spread of the cells were followed in real time. Survival, the endpoint of the study, was increased in a dose-dependent manner. Treatment of the mice with the highest dose of si-KLF6-SV1 (20 mg/kg) resulted in a tripling of the median survival from 114 to 311 days, whereas overall survival more than doubled, surpassing 450 days. Mechanistically, KLF6-SV1 was demonstrated to be a prosurvival/antiapoptotic protein that binds to phorbol-12-myristate-13-acetate-induced protein 1, the proapoptotic BH3-only protein, and it targets them both for degradation. 56 How can these research findings now be translated to the clinic? Given our own work with siRNA, this would seem to be offer a first logical step. Indeed, the horizon for the use of siRNA/RNA interference seems to beckon with the potential for a pharmacopeia of tomorrow for many human diseases. 57 Already, a number of recent studies have begun to highlight the potential efficacy and specificity of siRNA/RNA interference-based therapies and have moved well beyond the earliest demonstrations of gene silencing in mammalian cell culture. 58 For example, a number of investigative groups have demonstrated the in vivo effectiveness of gene silencing in mouse and/or nonhuman primate models of a number of human disorders ranging from respiratory syncytial virus infection 59 to hypercholesteremia. 60 The prospects for the treatment of human cancers have also been long recognized, and delivery issues remain some of the major obstacles. 61 Theoretically, targeting these disorders by the direct delivery of siRNA into the diseased tissue would represent the most attractive option. The direct delivery route would ensure a high concentration of siRNA and would be predicted to have the least likelihood of unanticipated systemic effects.
Beyond siRNA-mediated treatment, another approach to inhibiting KLF6-SV1 would involve the identification of small molecules that could target it for degradation. The highthroughput screening of large-scale chemical libraries could be used to identify those compounds that selectively lead to KLF6-SV1 inhibition or degradation. On the basis of an ever expanding appreciation of the relevance of KLF6 and KLF6-SV1 to human cancer, the immediate translation of these strategies first to animal models and then to the clinic is a high priority. We believe that developing methods to therapeutically regulate KLF6-SV1 ultimately will play an important role in treating a number of localized and metastatic cancers. Loss of KLF6 expression in epithelial ovarian cancer tumors with LOH. Abbreviations: KLF6, Kruppel-like factor 6; LOH, loss of heterozygosity; mRNA, messenger RNA. KLF6 expression in OSE brushings versus select housekeeping genes. (A) KLF6 microarray signal intensity values were averaged for 10 OSE brushings and compared to the average expression levels of 5 housekeeping genes: GUSB, ACTA2, ACTB, PPIH, and PPIA. The KLF6 expression level was comparable to the housekeeping gene levels, and this indicates that KLF6 is reliably expressed in ovarian epithelial cells. (B) KLF6 expression in 76 stage III EOC samples versus KLF6 expression in OSE brushings. The KLF6 expression in each microdissected EOC sample was compared to the average expression in all 10 OSE samples. The fold changes were normalized to zero. Abbreviations: ACTA2, actin alpha 2 smooth muscle aorta; ACTB, actin beta; EOC, epithelial ovarian cancer; GUSB, glucuronidase beta; HOSE, human ovarian surface epithelial; KLF6, Kruppel-like factor 6; OSE, ovarian surface epithelium; PPIA, peptidylprolyl isomerase A (cyclophilin A); PPIH, peptidylprolyl isomerase H (cyclophilin H). KLF6-SV1 is overexpressed in nearly all epithelial ovarian cancer, regardless of the LOH status, and its expression increases with a higher tumor grade. Abbreviations: KLF6-SV1, Kruppel-like factor 6 splice variant 1; LOH, loss of heterozygosity. Invasion capacity in small interfering RNA stable cells. The inhibition of KLF6-SV1 decreases tumor invasion and metastasis. The upper panels are representative photomicrographs of the underside of a Matrigel insert stained with 4′,6-diamidino-2-phenylindole. The lower panel shows the number of cells per visual field (400× magnification). The cell number was determined from an analysis of 4 representative fields and 3 independent experiments. The statistical analysis was performed with the Student t test with a 2-tailed distribution and 2 samples of equal variance. Abbreviations: si-KLF6, pSUPER small interfering Kruppel-like factor 6; si-luc, pSUPER small interfering luciferase; si-SV1, pSUPER small interfering splice variant 1. The inhibition of Kruppel-like factor 6 increases intraperitoneal tumor dissemination and vascular endothelial growth factor expression. Abbreviations: SD, standard deviation; si-KLF6, pSUPER small interfering Kruppel-like factor 6; si-luc, pSUPER small interfering luciferase. The inhibition of Kruppel-like factor 6 and Kruppel-like factor 6 splice variant 1 has markedly antagonistic effects on E-cadherin expression. Abbreviations: mRNA, messenger RNA; si-KLF6, pSUPER small interfering Kruppel-like factor 6; si-luc, pSUPER small interfering luciferase; si-SV1, pSUPER small interfering splice variant 1.
